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1.   Introduction
In 1995, CILSS and the Club du Sahel initiated a participatory process called Sahel 21 to provide
Sahelians with an opportunity to openly debate and discuss the development priorities and major
challenges facing the region in the 21
st century.
Through a series of national round-tables and regional fora, CILSS elicited from participants
representing all ranks of Sahelian civil society - groups of farmers, young, women, NGOs - their
ambitions and future vision in the Sahel.  Considerable reflection was directed to the ways and
means to transform the agricultural sector.
This three-year process resulted in the proposal to and acceptance of a list of recommendations by
the heads of state of CILSS-member countries in Banjul in 1997.
The document identified five priority areas on which to focus future development plans and
projects: 1) human resource development; 2) institutional capacity building; 3) rapid and
sustainable development of agricultural production; 4) economic growth and diversification; 5)
greater regional integration and ties to the world economy.  Recognizing that several of these
priorities reached beyond its mandate, CILSS recommended that other more qualified regional
organizations (ECOWAS, UEMOA) assume their responsibilities in pursuing these objectives. 
Subsequent meetings most recently in Washington in June 2000 further prioritized CILSS’s
operational areas to center on improving food security and reducing poverty through sustainable
development of key agricultural sectors. 
To assist CILSS in its efforts to develop feasible plans to achieve its goals in these priority areas,
this paper, commissioned by USAID/WA, assesses the long-term development prospects for the
Sahel with respect to population, the environment, economic and social development and the
implications for food security.  
This paper analyzes the past performance, potential for and challenges facing the agricultural
sector in the Sahel, focusing on the factors critical to increasing household income and improving
food security in the Sahel.  It is divided in four parts. 
After this brief introduction, the second part of this paper analyzes briefly recent historical trends
in the overall performance of Sahelian economies and the agricultural sector. The third section
discusses the performance of five sectors in the agricultural/food sector that have driven growth
and represent the best potential for future growth in incomes and improved food security. The
fourth section identifies three factors that have strongly affected past performance and which will
play a decisive role in shaping their  future development. The final section summarizes findings
and discusses the potential role of CILSS in helping foster improvements in the performance of2
1All annual growth rates reported in this paper are calculated by regressing the variable in
question against time, thereby avoiding the wide variability in calculated growth rates that can
result when one calculates a rate by taking a beginning and ending year determining the
arithmetical or compound rate of growth between the two dates.  The latter approach is very
sensitive to the choice of beginning and ending dates, which poses a problem in a region like the
Sahel, where year-to-year fluctuations in agricultural production can be very large.
these subsectors that will lead to sustained increases in income and improved food security for a
greater percentage of Sahelians. 
The results presented in this paper are based exclusively on secondary data.  The quality and
accuracy of the results and recommendations are inextricably linked to the reliability and accuracy
of the data used for the analysis.  Aside from incomplete series of macroeconomic indicators in
many countries, the major constraint in the analysis of aggregate indicators proved to be the lack
of time to compare different data sources needed for their assessment. The only recourse in many
cases was to look at long term trends which cut through inter-annual variability, some of which is
inevitably due to data quality.  The major analytical constraint lies in the insufficient socio-
economic information in the Sahel on the behavior of households and private actors.  With the
exception of a few countries, most notably Burkina Faso, Mali and Senegal, the paucity of
periodic, detailed data on unit costs of production, incomes and investments of actors involved in
the different functions of commodity subsectors presents a major hurdle for analysis of their
productivity and competitiveness.
2.   Macroeconomic and Agricultural Sector Trends
The average annual rate of real economic growth in the Sahel over the period 1970-98 varied
widely among countries, ranging from 0.9% in Niger to 4.4% in Cape Verde
1 (Table 1).  
Expressed in per capita terms, annual population growth rates of 2.4 - 3.5% resulted in long-term
declines or stagnant real incomes for most countries. Cape Verde, however, with a lower
population growth of 1.5% per annum, saw its economy expand at a  2.4% real per capita rate
(Table 1 and Table4). With the exception of Guinea Bissau, whose economy has declined during
recent years of civil strife, GDP accelerated for franc zone countries after the devaluation of the
CFA franc in 1994, growing faster than population, at rates between 3.5 - 4.4% (World Bank,
2000).
The agricultural sector continues to play an important role in most countries in the region,
particularly in Guinea Bissau, Mali, Niger and Chad, where agriculture’s share of GDP exceeds
40% (Table 2).  With the exception of Cape Verde, where agricultural output declined annually at
a 6% rate between 1970 and 1998, real annual agricultural growth ranged from 1% in Niger and
Senegal to 3.4% in Mali.  In almost all countries, annual increases in agricultural GDP between
1970 and 1998 did not keep pace with higher population growth (the exception being Mali),
resulting in negative per capita growth rates.   Since the 1994 devaluation, annual changes in3
2 Cotton and livestock accounted for 39% of  Burkina Faso’s export earnings over the 
1970-98 period, 50% of Chad’s, and 54% of Mali’s.  In Guinea Bissau, cashews accounted for
67% of total export earnings.
agricultural GDP per capita have been positive on average but varied widely from one year to the
next. Senegal and Gambia saw large decreases in their real GDP in 1997 and 1998. Chad’s 4.5%
real per capita rate in 1994 can be attributed to the large increase relative to the very low levels in
1993 (World Bank, 2000).
In Burkina Faso, Chad, Mali and Guinea Bissau,  where agricultural exports represent a
substantial share of total exports, those exports grew at an annual rate of 2.0 to 6.6% per year
between 1970 and 1998
2 (Table 3).  In the other countries, the real value of agricultural exports
declined significantly on an annual basis.  For the region as a whole, agricultural exports as a share
of total exports for all CILSS-member countries combined dropped from an average of 41% in
the early 1970s (1970-74) to 20% in the 1990s (1993-97).  In Niger, where uranium exports
predominate, figures on the value of the export trade of cowpeas and onions to neighboring
countries remain undocumented.  For Mauritania and Senegal, fish exports have been expanding
particularly after the devaluation.
Although the percentage of Sahelians living in rural areas has been declining in most countries
over the last thirty years at a rate of 0.3 % to 0.6% per annum, CILSS member countries remain
predominantly rural (Table 4)..  In Cape Verde and Mauritania, the share of rural population has
been dropping more rapidly, at a rate of 1.7% and 2% respectively.  (Emigration from Cape
Verde has strongly influenced demographic patterns in that country.)  With the exception of these
two countries and Senegal, the percentage of the population residing in rural areas in the CILSS
member countries ranges from 74% to 86%.  The high annual rate of urbanization in all countries
(3.9%-7.5%) explains why population growth in rural areas is slower (0 - 2.7%) than overall
national population growth (1.5% - 3.5%) (World Bank, 2000).
In most countries, national food production has not kept pace with rising populations.  Since
1970, despite significant inter-annual variability,  annual growth of total cereal production per
capita in the Sahel has varied substantially by country (Table 5).  Five countries (Burkina Faso,
Cape Verde, Guinea Bissau, Mali and Mauritania) recorded significant positive rates and the
others (Chad, Gambia, Niger and Senegal) exhibited declining numbers. Since the devaluation of
the CFA franc in 1994, annual per capita cereal production has decreased in all countries with the
exception of Chad.
While cereal production has not kept pace with population growth, all major crops (maize, rice,
cotton, groundnuts, cowpeas and sesame), with the notable exception of millet and sorghum,
demonstrated an increasing trend in production.  Given the highly variable nature of rain-fed
production, however, these trends were not statistically significant in many countries.  Increases in
production were driven primarily by extensification, an increase in the area under cultivation
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Maize and rice show the most promise, both with statistically significant upward trends in yield. 
Indeed, yield increases  accounted for roughly half of the overall gains in production for these two
commodities.   Aggregating data for all types of production systems, rice has shown the greatest
productivity growth among the cereals, yields increasing annually at close to 3% per annum and
averaging 1949 kg/ha over the period 1994-98.  Among the coarse grains, maize has been the best
performer, with weighted average yields two to three times higher those for millet and sorghum. 
Maize yields have also been expanding faster (1.8% per annum) than those of millet and sorghum
(0.4% and 1.0% respectively).  In many countries, average maize and rice yields are also less
variable than those for millet and sorghum, mainly because maize and rice are grown in areas of
more reliable rainfall or under irrigation.  Yields for maize and especially rice vary considerably by
type of production system (pump irrigation, large scale perimeters, etc.) (FAO, 2000).
Burkina Faso was the one member country
that consistently increased yields in addition
to area under cultivation and production
(Agrhymet, 2000). From 1984 to 1998, the
rising trend in output per hectare was
statistically significant (p <.05) for millet-
sorghum, maize, rice and peanuts (Table 8). 
Mali had success increasing rice yields, and
Chad was successful in raising maize output
per hectare. To the extent that experiences in
Burkina growing millet and sorghum can be
generalized across other member countries,
their success warrants further investigation (Agrhymet, 2000).
Analysis of national food consumption trends reveals that CILSS countries can be divided into
three groups based on the percentage of cereal needs satisfied by national production.  The land-
locked countries – Burkina Faso, Chad, Mali and Niger – cover approximately 90% of their cereal
needs with domestic production.  With the exception of Niger, this figure has been increasing
after the devaluation in 1994.  Gambia, Guinea Bissau and Senegal meet between 50 and 70
percent of their cereal consumption requirements with domestically-produced grains. This figure
has dropped below 50% in the Gambia since 1994.  In Cape Verde and Mauritania, which have
the weakest cereal production potential in the zone, national production plays a limited role in
meeting consumer needs.  Food aid satisfies 55% of the Cape Verde’s food needs, while
commercial imports exceed 50% of Mauritania’s requirements. Between 1987 and 1999, Cape
Verde and Mauritania were the only two countries where food aid has consistently met over 10%
of national food needs (Agrhymet, 2000).
Analysis of per capita cereal consumption (in adult equivalents) indicates a general downward
trend in all countries except Niger and Chad.  Chad has the lowest per capita consumption level in
the region. Average annual per capita consumption declined 10% in Guinea Bissau, Gambia and
Senegal between the periods 1987/88-1993/94 and 1994/95-1999/2000.  Average figures hide5
3 UNDP Human Development Index (HDI); the Borda rank is a measure of the real per
capita GDP, life expectancy at birth, infant mortality and adult illiteracy used by the Economic
Commission for Africa to assess well-being.
considerable variation in consumption patterns in the Sahel. While studies show that a drop in
purchasing power reduced average per capita consumption in many countries after the
devaluation, poorer households increased their levels to the detriment of other products (Reardon,
1999; Diagana, 1999).  The increasing rate of urbanization and generally lower levels of cereal
consumption by urban dwellers has however put downward pressure on average consumption
figures. While yet confirmed by detailed consumption studies, there is considerable anecdotal
evidence showing greater diversification in Sahelian diets toward roots and tubers. 
3. Historical and Future Driving Forces in Agriculture
The previous section’s brief analysis of aggregate trends in macroeconomic and agricultural sector
performance  highlighted one of the major challenges facing countries in the Sahel: given the large
percentage of the Sahelian population that derive their livelihoods from the agricultural sector and
its important contributions to the overall economy, how can countries improve its performance in
a way that leads to faster and continuous growth in incomes and sustainable food production that
keep pace with high rates of growth in population and urbanization?  Although the aggregate
trends analysis presented in the previous section is useful to get a general idea of changes in
performance over time, it does not permit us to get behind the trends by quantifying the
contribution of specific sectors and analyzing the contribution of policies, technologies and
institutional innovations that influence their performance (Kelly et al., 1995).  
This section of the paper analyzes the performance of the commodity subsectors with the highest
growth potential in the zone.  The analysis is based on the premise that improving food security
and reducing poverty are both inextricably linked to increased income, which in the CILSS
countries will necessarily require more rapid agricultural growth.  Higher incomes permit
households and individuals to increase their expenditures on food, health and education, all
important components of improved food security and a reduced level of poverty.  Real income is
also the most important determinant of savings, which is the foundation for increasing investment
needed to expand economic growth.  Given the importance of agriculture and fishing in CILSS
economies and the percentage of Sahelians who derive their livelihoods from them, sustainable
increases in household incomes will, in the short term, need to come predominantly from those
sectors, most notably through improvements in productivity. The challenge lies in identifying the
growth sectors in Sahelian agriculture that are profitable and allow economic actors to increase
their incomes. 
Many studies have already analyzed the incidence and depth of poverty and food insecurity in
Africa.  The magnitude of the problem is beyond refute. The majority of CILSS member countries
fall at the bottom of human welfare rankings regardless of the type of indicator used (i.e.,
UNDP’s HDI, ECA’s Borda) (UNDP, 2000; ECA, 1999).
3 Numerous others have estimated that6
GDP in the Sahel needs to grow consistently at 7-8% per year in order to reduce poverty levels by
half by the year 2015 (ECA, 1999).  Whether or not this estimate is accurate and can be attained
is an empirical question.  If there is any hope of achieving this goal, growth will invariably come
from a few key profitable sectors in every country in which they have a comparative advantage.
This paper identifies the primary sectors capable of generating this growth and discusses the
principal determinants that will strongly influence their success.
This section of the paper analyzes five subsectors of the agricultural and food sector whose
performance has had and will continue to exert a strong influence (both positive and negative) on
growth, incomes and food security in the Sahel.  
& irrigated rice production and small-scale processing; 
& integrated cash crop/food crop farming systems;
& livestock; 
& horticulture; 
& fishing.  
In evaluating the performance of each area in terms of the output growth, its contribution to
national accounts (value added, export earnings), productivity growth, change in incomes as well
as discussing the factors underlying these changes, this section highlights their past achievements
and underscores their potential as the primary motors of agricultural growth in CILSS countries.
3.1  Irrigated Rice Production
3.1.1 Overview of the Subsector
Rice production exhibited the fastest rate of annual growth in both production (5.7%) and yields
(3.4%) between 1984-1998 of all major Sahelian cereals (Table 8).  Sahelian rice is produced by a
wide variety of production systems (e.g., large- and small-scale irrigated perimeters, pump
irrigation, gravity, and lowland inland swamps [bas-fonds]), but irrigated rice systems represent
the major share of production in Mali (about 81% in 1997, up from only 66% in 1992), Senegal
(approximately 85%) and Niger (approximately 55%). Burkina Faso, by contrast, stands out for
its strong emphasis on alternatives to large-scale irrigation systems.
With the exception of Senegal, national rice production of CILSS countries increased annually at
high annual rates (5-16%) between 1984 and 1998.  Although acreage expansion has fueled a
significant portion of this growth (particularly in Chad and The Gambia), annual increases in
yields have accounted for large shares of the production increases in Burkina Faso (yields up 5%)
and Mali (3.8%) (Agrhymet, 2000).
Mali is by far the largest rice producer among CILSS countries, possessing 49% of the total area
planted to paddy and producing 44% of the Sahel's output (approaching 600,000 tons in 1997). 7
Senegal (less than 200,000 tons per year recently) and Guinea Bissau are the second and third
largest producers in the region. 
Rice has historically been the most politically and economically difficult cereal sector for Sahelian
governments to deal with:
• It has long been the preferred cereal in politically influential urban areas, and its popularity
is growing in rural areas.  This popularity makes it particularly important for governments
to ensure low-cost, abundant rice supplies, whether through imports or domestic
production;
• Because rice produced under rainfed conditions in the Sahel has traditionally been a
subsistence crop with little marketed surplus, and because the adequacy of coarse grain
production is so sensitive to climatic variability, several countries invested heavily in
irrigation infrastructure during the last 30 years in hopes of producing a reliable, low-cost
supply of rice;
• Investments in irrigation were accompanied by heavy government involvement at all stages
of the subsector (financing, input supply, marketing and processing of production,
marketing of imports, etc.); 
• Government-run activities proved costly and inefficient, contributing to low farm
profitability and high cost overruns for the rice mills, and hence, a poor competitive
position for Sahelian rice vis à vis imports;
Given the rice history summarized above, it is not surprising that the irrigated rice sector was a
prime candidate for liberalization and privatization.  Yet the political sensitivity of rice made the
liberalization process difficult–this was particularly true in Senegal, where significant liberalization
of the rice market didn't begin until 1995, compared to Mali and Niger, where the process began
in the 1980s. The positive effect of implementing sectoral reforms prior to major
macroeconomic policy changes (devaluation) on rice farmers’ ability to respond cannot be
underestimated, as is illustrated by contrasting the Malian and the Senegalese situations. Given
the significant progress made in liberalizing the rice sector (input supply, milling, marketing;
decentralized management of irrigation perimeters) and making considerable and sustained
investments to support agricultural productivity and market development in Mali (e.g. roads,
irrigation, market information systems), the devaluation-induced changes in input/output price
relationships have had a positive impact on stimulating farm level investments and agricultural
intensification.  The increased competition in the Malian domestic milling and marketing sectors
that resulted from the reforms helped assure that the higher consumer prices for rice that resulted
from the devaluation were passed back to farmers, inducing them to expand their production and
productivity (Diarra et al., 2000).
There was also increased diversification in the Office du Niger rice-growing area of Mali into
dry-season horticultural products such as onions and tomatoes, accompanied by increases in use8
of organic and inorganic fertilizers. This diversification and input use increases the annual
productivity of land and irrigation investments well beyond that which can be produced with a
single rice crop (or even a double rice crop, because dry-season rice yields are quite low). Both
rice intensification and diversification into horticulture were stimulated by increased demand for
the products; this demand came not only from Malian consumers but also from other countries in
the region, primarily Cote d’Ivoire, but also Ghana (Mariko, Chohin, Kelly, 2000).
Although countries with irrigated systems are at various stages in the liberalization process, a
cross-country review of performance suggests that despite the degree of liberalization the key
challenges in the rice sector are similar:
• Building a financially sound input distribution and credit system;
• Reducing (or at least improving predictability of) output price variability;
• Developing industrial milling capacity that can compete with small scale mills.
A fourth issue that remains important across all countries is the relative profitability and
competitiveness of large scale irrigated rice production methods versus rainfed or small-scale
irrigation structures and what this implies for government investments and policies. We review the
evidence on alternatives to large-scale irrigated systems for rice production first, and then look at
the key issues facing the irrigated sector.
3.1.2  Alternatives to Large Scale Irrigation for Rice Production 
The argument that large-scale irrigated  rice production is not profitable and competitive vis à vis
Asian imports is not new. Benefit/cost analyses of the major irrigated rice systems in West Africa
(Sahelian and non-Sahelian) conducted in the 1970s and then reviewed and updated in the late
1980s and early 1990s generally agreed that when all economic costs were taken into account,
irrigated rice production in West Africa remained uncompetitive due to low yields, absence of
double cropping, and high irrigation and processing costs (Pearson, Stryker, Humphreys; Adesina;
Randolph and Gueye). Only the Office du Niger in Mali has been singled out as a profitable large-
scale Sahelian irrigation system due to the generally lower cost of irrigation (benefitting more
from gravity-fed systems and reliable water sources than other systems). Yet, even the Malian
system continues to benefit from subsidies in the form of interest payments being made on
government loans to improve the irrigation infrastructure.
Because of the lack of research and extension associated with other types of rice production
systems, the evidence on their relative profitability is not abundant. One such study of inland-
valley swamps in southern Mali showed that the multiple systems used to produce rice in these
conditions are very profitable.  Returns to family labor are in fact higher for rice than for coarse
grains and cotton, which are also grown by farmers in the region. These results are remarkable
given the almost complete neglect of any systematic public or private technical support to these
farmers for their rice production.  Development efforts have focused almost exclusively on cotton9
in southern Mali, making it difficult for female rice farmers to get access to credit and modern
inputs (Dimithe, 1998). Although we have not found documentation on recent developments in
rice production in Burkina Faso, the country appears to have increased rice production and
productivity without emphasizing large scale irrigation schemes and may, therefore, provide
useful lessons for improving alternative rice production systems.
Analysts have suggested that there is a need for West Africa to emphasize small scale rice
irrigation systems that do not need complete water control with pumps, either as a complement or
as an alternative to continuing investment in inefficient large-scale irrigation schemes. But, as in
the case of large-scale irrigation systems, alternatives are not developed overnight.  For example, 
it took 20-30 years to get the right combination of irrigation technologies and varieties in
Malaysia and Taiwan (Pearson, Humphreys, Monke; Adesina). 
Given the scarcity of information on the current and potential productivity of alternative rice
production systems, it would be premature to recommend major shifts in investment from large-
scale irrigation to alternative systems, but the mounting evidence that large-scale irrigated systems
are not producing rice that is competitive with Asian imports (except for Mali) suggests a need to
make some initial investments to better evaluate the current performance and potential of
alternative rice systems as well as the options for profitably producing non-rice crops in the large
scale irrigation schemes (something Senegal has been studying for several years now). 
3.1.3  Challenges with Large Scale Irrigated Systems 
Although the three major irrigated systems (Mali, Senegal, and Niger) liberalized the input
acquisition and credit functions of rice production in the 1980s, all continue to face serious
problems of farmers not reimbursing credit on schedule. 
In Mali, the crisis came in 1993, when the market was flooded with low-cost Asian rice. Many
producer associations could not sell their rice; others sold to traders on credit and the latter,
unable to find markets, failed to honor their obligations. The situation turned around immediately
following the 1994 devaluation, when demand for Malian rice surged. As rice production regained
its competitive position, farmers began slowly paying off current and past debts.  Although the
outstanding debt carried over from the early 1990s remains substantial, recent repayment rates
have exceeded 95%,  and the ability of farmers to overextend themselves has been reduced as the
two major lending institutions now collaborate to monitor the entire credit portfolio of individual
farmers and farmers' associations.  Although there have been improvements, many farmers
continue to use less than optimal amounts of inputs because they have not been able to pay off
adequate amounts of past debt to qualify for credit purchase of the quantities of fertilizer desired.
In Senegal, the input credit crisis came in 1995, when the producer price fell substantially below
expectations. Contributing factors were increased input prices due to the devaluation and lower
output prices due to market liberalization, combined with large imports of Asian rice in response
to anticipated shortfalls in both rice and coarse grain harvests. Most analysts attribute the credit10
crisis to an overly liberal credit policy during the early 1990s. Many farmers obtained input credit
not only through the normal CNCAS channels but also from operators of the newly privatized
industrial rice mills who, desperate to ensure the supply of paddy necessary to make their
operations profitable, offered input credit in exchange for rights to purchase the harvest. By 1997,
both the CNCAS and the mills had substantially reduced the amount of input credit they were
willing to offer. Reductions in input use have been substantial and are probably one of the key
determinants of reduced area and slow growth in yields in the Senegal River Valley.
The most recent information found for Niger (Benz et al. 1995) suggests that although farmers
were far behind on credit repayment, they continued to have access to desired amounts of input
credit–unlike the situations in both Mali and Senegal, where nonpayment was sanctioned by lack
of access to formal credit channels.
If rice productivity is to continue to grow, farmers need to have access to inputs, particularly
fertilizer. Recent WARDA studies confirm that fertilizer use is financially profitable and that
increasing urea applications beyond current levels has the potential to increase yields per hectare
(up to 9 tons/ha in some cases) and profits (Donovan et al.).  The solution to the credit/input
problem is multi-faceted: rice production must be profitable; efforts to reduce input costs must be
pursued; discipline must be built into the credit system.
The major credit crises in Mali and Senegal followed policy reforms that resulted in sharp,
unanticipated drops in the producer price of rice associated with unusually large imports of Asian
rice. Although there is no guarantee that similar problems will not occur again, these two crises
could be attributed to growing pains associated with efforts to coordinate liberalization and tariff
policies. Because rice is so much more tradeable than other Sahelian cereals, improved analysis
and forecasting of the impact that changes in world prices or in tariff policies are likely to have on
domestic rice markets will become increasingly important in the future. Expanding the mandate of
the market information systems beyond their current tasks of following domestic rice prices may
be one way of addressing this challenge.  Reducing input costs and improving discipline in the
credit system are challenges for all crop subsectors and are discussed in depth in section Kelly
(2000).
Liberalization of the milling industry and development of a vibrant small-scale processing sector
stands out as a key component in the positive rice sector growth trends. In Mali, liberalizing the
milling sector translated almost immediately into increased opportunities for farmers to capture a
greater share of value added and more effectively respond to price signals transmitted by a
competitive, more efficient marketing systems.  The decision to liberalize rice milling in 1987 and
allow private mills to compete with the state-run rice mills led to a large expansion in the number
or small plate dehullers.  These mobile units capable of dehulling 2 to 30 tons per day milled
paddy at a higher rate and lower cost (4.3 CFAF/kg compared to 17.6 CFAF for the large state
mills with higher capital and labor costs).  This efficiency allowed mills to earn a profit while
offering farmers a range of higher paddy prices depending on quality (72-82 CFAF/kg versus 70
CFAF/kg for state mills) (Diarra et al., 2000). 11
The willingness of consumers to pay higher prices for better quality rice was transmitted to
millers, who began paying premiums for preferred varieties and cleaner, drier rice.  This demand
triggered demands from farmers for extension services on how to improve paddy.  Malian rice
producers continued to invest in small-scale rice mills -- something they had begun before the
devaluation due to the inefficiency of parastatal facilities for industrial processing. 
Senegal has followed a similar pattern with the introduction (well before it was officially
condoned) of small scale mills in the Senegal River Valley (Morris 1986). Since 1995, both
Senegal and Mali have privatized their industrial rice mills, but in both cases the mills continue
to struggle. In Mali, the privatized mill only operated for one year before closing down again. In
Senegal, the largest of the mills (Delta 2000) continues to function, but it is struggling due to a
serious problem of milling overcapacity associated with the recent decline in rice production. 
The fact that privatization has not yet led to a vibrant industrial milling sector raises some
questions about the long-term perspectives for industrial milling and the implications this might
have for growth in the sector and its ability to compete in international markets for  high quality
rice. This may be a more important issue for Senegal, because the rice produced should probably
be competing in export markets for high quality rice rather than in the Senegalese market where
there is a strong preference for broken rice (Wilcock et al.).  
The key lesson here is that a low-cost, competitive processing sector is an essential ingredient
for ensuring the farm-level profitability of a crop, whether it be rice or something else (see, for
example, section 3.2.2 on groundnuts).  For a sector to remain competitive, however, producers
and processors must be able to respond to changes in market conditions. This will be particularly
important in the rice sector as regional demand becomes more attuned to quality differences.
3.1.4  Future Markets  
If current trends continue in Mali, it is estimated that national production will generate a surplus
of 200,000 tons by 2005 (Barry, 1998).  With the shortfall in rice annually exceeding 500,000
tons in West Africa, increased Malian rice exports could potentially gain market share in many
coastal countries.  As with most commodities, gaining market share will depend on several
factors, including improved transport infrastructure (e.g., roads to Senegal), removal of import
tariffs and customs duties on imported rice in coastal countries, and removal of tariffs on
transportation inputs.  
Greater attention will be needed to consumer preferences in the targeted markets and the requisite
production system to produce the type of rice with the desired characteristics (e.g., brokens in
Senegal by industrial mills; parboiled rice in Guinea; higher quality rice in Cote d’Ivoire). 
Achieving the desired characteristics and requisite scale to meet demand in these markets may
require efforts to revitalize industrial-scale mills.  Given the difficulty for the mills to compete
against small dehullers, using larger-scale mills  may require a more tightly vertically coordinated
system in which paddy is produced in large-scale private schemes financed by private investors
and sold under contract to the mills.  Clearly, if such an approach is followed, politically sensitive12
4 This section is based extensively on Tefft J., J. Staatz, J. Dioné, and V. Kelly. 1998b.
Food Security and Agricultural Subserctors in West Africa. Future Prospects and Key Issues
Four Years after the Devaluation of the CFA Franc. Cotton Subsector. Policy Synthesis.
CILSS/INSAH.
issues of access to land for these schemes and the resulting income distribution pattern that may
result in rice-growing areas will have to be addressed.
3.2   Integrated Cash Crop/food Crop Farming Systems 
The synergies derived from combining cotton, groundnut or cashew production with maize,
sorghum, millet or rice (or in recent years, rice with horticultural crops) have garnered impressive
results and played a major role in the agricultural development in the Sahel.  Despite having
experienced numerous volatile periods over the last thirty years, these integrated cash crop/food
crop and livestock farming systems remain a second growth sector in Sahelian economies. 
Understanding the factors underlying their past successes and declines offer valuable lessons for
their future development as well as for that of other subsectors.   Based on a high-value
commodity with guaranteed market, these systems have proven successful in generating foreign
exchange and fiscal revenues at the macroeconomic level and access to equipment and inputs,
increased cereal production, higher incomes and greater capitalization at the farm level.  Higher
rates of capital accumulation and productive reinvestment by farmers have contributed to
improved productivity and welfare and spurred growth linkages in the non-farm sector in
producing regions.  Revenues from the integrated systems have also helped finance infrastructure,
such as roads, health clinics, and schools in the production zones, which increase welfare and
productivity beyond just the cash-crop systems.  In addition, the cotton companies (particularly in
Mali) have sponsored functional literacy and numeracy programs, which have greatly contributed
to the ability of village associations to take on new economic activities, including handling the
primary assembly of cotton.
The two most well-known examples in the region are the cotton-maize/sorghum systems found
primarily in Burkina Faso, southeastern Senegal and the southern parts of Chad, Mali and Niger,
and the groundnut-millet systems in Senegal and The Gambia.
3.2.1  Cotton/maize-sorghum
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The success of cotton in the region can be attributed to a 50 year period of experience in
developing an integrated and carefully coordinated set of activities critical to producing and
marketing a quality product. The approach begins with a varietal breeding research program that
integrates national agricultural research programs into a network of other West and Central13
African breeding programs managed by CIRAD, the French Centre de coopération internationale
en recherche agronomique pour le développement. A credit system managed by the cotton
companies has facilitated the purchase of equipment and supplies, and an extensive network of
field agents closely monitor all phases of production. Partnership with the Compagnie Francaise
pour le Developpement des Textiles (CFDT) - which is minority shareholder in most of the cotton
companies in the region (national governments retain the majority) - allows cotton companies to
receive technical expertise for their ginning operations as well as market their cotton through
COPACO, the marketing arm of the CFDT, benefitting from scale economies and market identity
(ICAC, 1996; Bingen, 1996).  Cotton companies’ association with the French multi-national
facilitates access to international credit markets, not to mention development assistance from
France’s bilateral organizations (Cooperation Francaise, AFD).
3.2.1.1  Cotton sector trends
Largely as a result of this highly integrated management and commercial system, the area under
cotton cultivation expanded rapidly in the 1960s.  More impressively, from the mid-1960s through
the mid-1970s, cotton yields increased rapidly, 12% per year in some countries.  Since 1980, the
large increases in cotton production have primarily been driven by large increases in area planted. 
Like most crops in the Sahel, yield growth rates have moderated and have actually been
decreasing in some countries.  The varietal breeding program consistently developed new 
varieties with ginning ratios that are among the highest in the world.  As with agronomic yields, 
growth in ginning ratio, which was very rapid in the 1970s, has slowed over the last twenty years. 
The cotton sector generates approximately 3-8% of total agricultural sector value added in the
producing countries in the Sahel.  It is the largest earner of foreign exchange in Burkina Faso,
Chad and Mali, but has steadily declined in relative importance in Senegal, where slower sector
growth combined with expansion of other sectors (fishing, tourism, phosphates) has reduced its
share.  In Mali, estimates attribute over 10% of fiscal revenues to the cotton sector (Tefft, 1999).
Over 95% of seed cotton grown in the Sahel is sold as cotton lint on the international market with
the remaining 5% sold domestically to textile manufacturers. Most cotton in the franc zone is
graded as a middling 1 1/32", with a small percentage graded higher. The cotton seed remaining
after ginning is transferred or sold to subsidiary oil processing firms that manufacture soap, 
vegetable oil and animal feed.
The large expansion in the production of seed cotton and cotton lint after the devaluation
increased the volume of exports.  As a result, the market share of the CFA Franc zone rose 58%
from 1991/92 to 1993/94, climbing from 8.8% of the world market to 13.9%.
Recent growth in production can be attributed primarily to acreage expansion due to the opening
of new production zones, reduction in fallow periods, and some substitution of cotton for cereals. 
The stagnation in yield growth can be attributed to numerous factors, including lower than14
recommended application of organic and inorganic fertilizer and increased pesticide resistance. 
In addition to supplying inputs on credit, cotton companies have also facilitated the purchase of
animal traction equipment on credit.  This has proven more successful in Mali than in other
countries.  With the exception of farmers in the peanut basin in Senegal, the percentage of
mechanized farms in the cotton zones is much higher than that of farmers in most other
production systems. In addition to efforts to equip farmers with traction equipment and draft
animals, cotton revenues have also been invested in livestock, whose numbers have been growing
steadily in the cotton zones. Expanding animal herds have naturally increased manure production,
allowing farmers to spread manure to increase soil fertility.  The inability to replace aging
equipment has resulted in a growing percentage of older, and lower performance equipment.  This
reduction is due to a number of factors including a lack of income due to falling profitability for
many farms and changes in equipment provisioning programs.
3.2.1.2  Prices, costs and profitability
Producer prices are determined administratively as a function of world market prices, the
exchange rate,  and negotiated cost structures for the cotton companies.  In most countries,
farmer organizations have become actively involved in negotiating performance plans for the
sector and determining farm-level prices.  The use of price stabilization funds, financed with a
portion of subsector profits in good years, has proven unsuccessful in stabilizing prices paid to
farmers. This result is due more to the failure of cotton companies to keep fixed and variable costs
in check and effectively manage and maintain the funds than a technical inability to stabilize prices.
Although prices paid to farmers increased substantially after the devaluation, they have historically
proven insufficient to stimulate the requisite changes in farmer behavior to increase productivity. 
The relatively higher prices for fertilizer and pesticides (see section on inputs) have kept input use
levels below those recommended by cotton companies.  Although the use of unpaid family
members to carry out the majority of farming tasks has held labor costs in check, the unequal
distribution of household profits among family members has contributed to the break-up of large
extended production units into smaller autonomous units. 
The profitability of cotton farming is strongly related to farmer cropping practices, input use and
degree of mechanization.  Larger and better equipped farms have typically fared better than those
farms that had incomplete set of animal traction equipment or cultivated without mechanization. 
3.2.1.3  Cotton company performance
Cotton company profits are strongly affected by the evolution of the world market price for
cotton lint and the total unit cost of producing, ginning and exporting lint.  While the world
market price of cotton has varied a lot over the last thirty years, cotton company operating costs
have risen steadily higher.  Determining the companies’ exact costs of producing cotton lint is
difficult, because historically the companies have also included in their costs the expenses incurred15
in administering public development functions within their production areas (e.g., functional
literacy programs).  With carefully managed efforts to maintain stable production levels to keep
gins at capacity and constrain cost inflation, sector profits have been strongly determined by world
prices.  The sale of cotton seed to subsidiary processors at below-market prices has also reduced
profits.
3.2.1.4  Effect of cotton production on cereals output - the example of  Mali
Cotton farmers traditionally cultivate cotton in rotation with coarse grains, particularly maize and
sorghum. Coarse grain productivity benefits from the residual effect of fertilizers, improved
farming practices through the use of animal traction equipment, and the direct application of
fertilizer received from the cotton companies’ input supply/credit system.  Where this system
works well, cotton producers have been among the most successful food crop producers. Thus,
while the levels of cereal production as a whole have varied widely since the 1960s in most
countries, because of farmers’ access to cotton company-supplied fertilizer and equipment (and in
some instances higher yielding maize varieties), per capita coarse grain production is much higher
in cotton zones relative to regional averages.  In Mali, per capita cereal production has been
approximately 70% higher for cotton farmers compared to the regional averages in the zones in
Mali where cotton is produced. Additional research has shown that better equipped cotton farms
are more productive, with higher yields for both cotton and coarse grains (Dioné, 1990; Raymond
et al., 1994; and Kébé et al.,1998).
The higher historical performance of maize in cotton zones, particularly in Burkina Faso and Mali,
cannot be attributed exclusively to fertilizer use.  It was also fostered by farmers’ access to early
maturing, disease-resistant maize varieties developed by national research systems, cotton
companies’ extension programs, and well-equipped farmers capable of satisfying demanding crop
husbandry requirements, such as frequent plowing and weeding (Boughton, 1994).  The largest
supply responses have occurred during periods of high relative market prices (i.e, guaranteed
prices in the early 1980s and after the devaluation), underlining the importance of the positive
interactions between commodity subsector and farming systems research.
3.2.1.5  Future Prospects for cotton
Cotton subsectors in the Sahel, like most commodity subsectors the world over, cannot escape
variable world market prices.  Whether it was the period of the mid 1980s or the last five years, it
appears that the only constant element characterizing cotton sector is variable prices.
Demand for cotton lint on the world market is a derived demand dependent on the demand for
cotton yarn by the apparel industry, which is in turn strongly affected by the relative price of
synthetic fibers and the price of oil, its raw material.  Aside from the supply and demand
conditions of these two commodities, it is the actions of China, as one of the largest producers
and purchasers of cotton, on import and export markets which has a major effect on world prices.16
In addition, the CFA franc price of cotton depends critically on the exchange rate of the zone
relative to its major trading partners.  This, in turn, depends on the Euro/dollar exchange rate
(since the CFA franc is now effectively linked to the Euro) and the exchange rates of the zone’s
major competitors, such as China.  The demand in major cotton consuming areas, such as Asia, is
also a function of macroeconomic conditions in those regions, as the Asian downturn in the late
1990s dramatically demonstrated.
Cotton subsectors in the CILSS countries can initiate certain actions measures to reduce the effect
of world market price variability, but they can not completely escape their effects.  The most
effective action countries can undertake is to improve productivity and the quality of their
product. Given the importance of incentive producer prices to increase farm productivity, incomes
and stimulate the rural economy, cotton subsectors need to focus on improving productivity and
containing fixed and variable costs at other levels.  Finding the right structure conducive to
improved performance will be a major challenge in the future.
Increasing valued added to cotton products (lint - textiles - and seed products - oil, soap, feed)
represents another major challenge and potential source of growth for the sector. 
Continued improvements in maize profitability and the development of more efficient input supply
systems independent of the cotton system may also challenge the supremacy of cotton in many
producing regions, as farmers switch to more lucrative crops (assuming these can be identified). 
This development could in the long term be very positive for countries in the region, leading to
greater specialization in cotton by the  most productive farmers and a reduction in the dependence
of countries on just one major export crop.  Nonetheless, there is need to monitor the effects of
such a shift, especially in the short term, in terms of its implications for foreign exchange and
government finance.
3.2.2  Groundnuts/millet
Groundnut production in the CILSS zone has historically been most important in Senegal and The
Gambia. (Mali had been an important exporter in the 1960s, but production collapsed due to
disease problems and mismanagement of the state-organized marketing system.)  While Gambia’s
production has been much lower in absolute terms than that of Senegal, its relative importance to
the economy is much higher.  A key difference between the Gambian and Senegalese groundnut
sector has been the export market targeted: Gambia has traditionally exported unprocessed
groundnuts, while Senegal has focused on developing a domestic oil processing industry to supply
export markets as well as domestic demand. Apparently the different export objectives have not
had a differential impact on production and yield trends, as both indicators have declined in both
countries during the last 30 years. 
Despite significant drops in Senegalese output over the last thirty years (-16% between 1970/74
and 1993/98 according to official figures), the country continues to produce 50% of the Sahel’s
groundnuts.  In the Gambia, average annual production was highest during the 1970s (100,000 -17
150,000 tons for all years but 1979).  Since then, yields and area planted have declined
precipitously, leading to a huge decrease in production. Chad and Burkina Faso recorded large
increases in groundnut output over this period, with growth in area planted and yields each
accounting for roughly half of the these gains.
Groundnuts in Chad and Burkina Faso, as in most other CILSS countries, are produced almost
exclusively for local consumption or sale on national markets. In Senegal, and to a lesser extent in
Gambia, groundnuts have historically been the largest export crop and generator of foreign
exchange.  This situation has changed dramatically over the course of the last thirty years.  Area
planted, yields and output have plummeted, groundnuts as a share of export earnings has dropped
from 80% to 10% and Senegal, which was the world’s largest exporter of groundnuts in the
1960s, became a net oil importer (Freud, 1997).  
Although the reduced share of export earnings is due to some extent in Senegal’s success in
developing the fish, tourism and phosphate industries, the drop in the absolute value of the
groundnut sector and decline in farmer income without any substitute development of 
diversification opportunities represent a significant loss to the rural economy and farmers’
livelihoods.   
Many factors explain the demise of the groundnut sector in Senegal.  First, most experts point to
low real producer prices that have not provided sufficient incentive and stability to farmers since
the early 1980s. Second, soil fertility has gradually declined.  Third, seed multiplication and
distribution systems have weakened.  Fourth, farmer support services in general and credit system
in particular have deteriorated.  Fifth, the Senegalese agricultural research system invested very
few resources to increase the productivity of the system. 
These factors affected farmer incentives and production capacity, which together with variable
climatic conditions accounted for the stagnant productivity growth.  Analysts attribute the decline
in yields to late seeding (due to unavailability of seeds, competition for labor with cereal
production and rainfall variability), poor seed quality and soil degradation. Farmers’ performance
has also been hampered by aging equipment and in some zones, the lack of sufficient labor to
carry out certain farming tasks (Freud, 1997; Gaye, 1998).  Unavailable and poor quality seeds is
the result of insufficient quantities of improved seeds to periodically replace farmer stocks as well
as a failure of farmers to maintain adequate stocks for the following year (a reflection of the
farmers’ poverty).  Soil fertility has always been a problem in groundnut regions because farmers
have historically not applied recommended quantities of chemical fertilizer and preferred to use
plant residue for animal feed rather than leaving it in the fields to contribute to soil fertility
maintenance.  Following the disengagement of government organizations from farmer support
functions in the 1980s, increasing fertilizer costs combined with less access to credit led many
farmers to reduce fertilizer use and apply the little they purchased to cereals rather than to
peanuts. Whether fertilizer use on peanuts is currently profitable remains questionable, with recent
analyses suggesting that only farmers with a low discount rate (i.e., those willing to sacrifice
considerable current income for future benefits) will be likely to use fertilizer now in an effort to18
avoid long-run soil nutrient depletion (Diagana 1999).
3.2.2.1  Processing
The drop in production and reticence of many farmers to sell their production to oil processors at
the fixed prices offered prevented many firms from procuring sufficient quantities of groundnuts
to run their factories at high capacity.  The under-utilization of the processing facilities increased
unit costs of oil, and decreased their  profitability and competitiveness.  In refusing to sell to the
processors, the majority of farmers opt to sell hulled groundnuts at a higher price in rural markets,
thereby realizing some value added associated with local processing. 
The domestic policies leading to a reduction in farmer incentives, a drop in area planted and lower
productivity played an instrumental role in constraining production and exports through the 1970s
and 1980s.  The slower growth in productivity and reduced competitiveness of groundnut oil
relative to other competing vegetable oils on an expanding international market contributed to a
shift in favor of other oils (i.e., palm, soybean) and a consequent loss of market share for
groundnut oil (Badiane, 1994).  This occurred in spite of expanding export markets for vegetable
oils in the region, particularly in Nigeria, which became a major importer in the 1970s and 80s.
3.2.2.2  Confectionary groundnuts
Beginning in the 1980s, efforts were intensified in Senegal to produce and export higher quality
confectionery groundnuts on the international market.  The company targeting these markets
developed contractual arrangements with farmers, providing them, as had the older state-run
groundnut system, with credit, inputs and a guaranteed market (Freud, 1997).  This niche of the
groundnut subsector has also suffered in recent years due primarily to a deterioration of product
quality arising from seed quality problems (Gaye, personal communication). 
3.2.2.3  Effects on the groundnut system on the cereal sector
Prior to the onset of the deterioration of the groundnut subsector in Senegal, inputs and
equipment paid for with groundnut income helped farmers to improve their cereal production.
Equipment made it possible for farmers to plant cereals earlier and more rapidly,  while millet and
sorghum rotated into the cropping system following groundnut crops benefitted from the
nitrogen-fixing effects of the groundnut crop as well as any residual fertilizer. Unlike the
cotton/maize systems, there was never a concerted program by the groundnut companies to
develop cereal production, but farmers often took advantage of peanut income and inputs to
improve food crop production.
3.2.2.4  Effects on growth linkages with other sectors19
5 This section is based extensively on Kelly V., and Anne Chohin-Kuper. 1998. Food
Security and Agricultural Subserctors in West Africa. Future Prospects and Key Issues Four
Years after the Devaluation of the CFA Franc. Horticultural Subsector. Policy Synthesis.
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The development of oil processing industries in Senegal did provide employment opportunities for
both urban and rural households. Processing facilities located in the Groundnut Basin (Diourbel,
Kaolack) provided dry-season incomes for farmers living near the facilities, while those in Dakar
provided urban jobs. Employment and income opportunities are also important in the transport
sector, given the need to transfer production from the farm gate to the processing facilities.  More
recently, with the decline in industrial processing, many farm households have begun transforming
groundnuts into oil for local consumption.
3.2.2.5  Future issues in the groundnut subsector:
Senegal’s strategy for its groundnut sector will inevitably be multi-pronged targeting of regional
and domestic vegetable oil market as well as different segments of the international market for
confectionery peanuts. 
Demand analysis of groundnuts relative to other competing products reveals that regional and
domestic markets present potential for groundnuts if improvements in production, marketing and
processing productivity can reduce unit costs so that they are competitive vis a vis other oils
(Badiane, 1994). 
The sale and small-scale processing of groundnuts for oil and peanut butter for domestic
consumption has increased in Senegal and especially in Chad.  Its future development, however,
may be hindered by health problems arising from the presence of aflatoxin, a carcinogen, which is
not removed in the artisanal process used by small-scale mills.
3. 3  Horticulture
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One of the new and exciting developments among CILSS member countries is the growth of the
horticultural subsector.  Buoyed by the devaluation of the CFA Franc, high-value commodities
such as green beans, melons, and mangoes are increasingly exported to the European Union.  
Even more importantly in value terms, tomatoes, onions and potatoes grown for the domestic
markets of CILSS member nations and for export to regional trading partners (Ghana and Côte
d'Ivoire, in particular) have become much more competitive vis à vis European imports. Although
the recent expansion of this subsector has been rapid (particularly in Senegal and Mali), growth in
European exports has been erratic (e.g., Burkina lost a large share of its green bean export market
following the devaluation due to high air freight costs, and Senegal's initial success in replacing
European imports of onions and  potatoes with local production waned after the first few years). 20
6This section draws heavily on studies by PRISAS on the evolution of the cattle subsector in five
countries (Burkina Faso, Côte d’Ivoire, Ghana, Mali, and Senegal) following the CFA franc devaluation. See
Yade et al., 1998.
Despite rapid growth, the size of the horticultural industry in CILSS countries is by no means
large enough to drive agricultural transformation by itself.  For example, in Mali, onions, potatoes
and green beans amounted to roughly 4% of total agricultural GDP, somewhat less than 2% of
total GDP. Niger, for example, is the only CILSS country with a horticultural product (onions)
listed as one of the top four export crops. Nevertheless, the horticultural subsector provides
important supplementary income in a number of key areas: to women, during the dry season, and
in peri-urban areas around large cities (with air access  to Europe and residual demand for less-
than-export-quality produce among urban households).  Thus, continued growth of this industry
can help provide the additional income that households need to ensure food security and also
provide some additional and much needed employment in urban locales.
Lack of accurate data on horticultural production and trade is a major constraint to understanding
the subsector and developing policies to encourage its growth. Using available data, supplemented
with periodic observations of cross-border trade within the West African region, several post-
devaluation studies concluded that the potential for development of two West African
horticultural markets (a western marketing covering Guinea Bissau, Guinée Conakry, Senegal,
Gambia, and Mauritania; and a broader one linking the coastal countries of Ghana, Côte d'Ivoire,
Benin and Togo with the inland CILSS countries of Niger, Mali, and Burkina) was exceptional. 
The potential growth arises because products and growing seasons among the members of these
country groups are very complementary and capable of supporting trade flows in both directions. 
Such trade could increase both incomes and nutritional quality of urban consumption baskets, as
urban consumers are the principal source of demand for these products (Harre; Chohin et al.;
Salinger and Barry).   CILSS member states need to evaluate carefully the relative attention they
give to developing regional versus extra-African export markets for horticultural products.  Given
the strict quality requirements and transport difficulties associated with export to Europe, some
countries may find it more advantageous to focus first on developing regional markets and
gradually move into the more difficult extra-African markets. One issue to keep in mind for the
regional markets, however, is the sensitivity of African demand to fluctuations in income, as it
remains to be seen whether these goods are highly income-elastic or whether urban consumers
have acquired a permanent taste for these products.
3.4   Livestock
6
The livestock sector has historically been one of the central pillars of Sahelian agricultural
economy.  In contrast to the cereal sector for which comparatively complete and accurate
statistics are available, the livestock subsector is minimally documented, the product of relatively
weak state direct involvement.  Nonetheless, a few figures illustrate the importance of the
subsector. During the period 1996/98, livestock accounted for 20% of Burkina Faso’s export
earnings (second only to cotton), while in Mali livestock accounted for 34% of the value added in21
the agricultural sector.
In the early 1970s, Mali maintained the largest herd of cattle, followed by Chad and Niger.  Over
the last thirty years, Niger’s numbers have decreased, while Burkina Faso’s have expanded
rapidly.  The growing stock in Burkina Faso may be attributed partly to the trend toward more
intensive livestock production carried out primarily in integrated farming systems such as cotton. 
These systems are also located in higher rainfall areas compared to the more arid, extensive zones,
in which herds were primarily raised prior to the devastating droughts in the early 1970s and the
erratic poor climate conditions over the last thirty years.  The droughts forced many northern
herders to sell their animals, leading to a shift in cattle ownership to more sedentary southern
farmers, who have increasingly integrated livestock production with crop production.
In contrast to commodities such as cotton and peanuts, which are sold almost exclusively on the
international market, livestock are a tradeable good whose market is primarily regional. 
Production systems are oriented to satisfying domestic consumer demand and exporting to coastal
export markets in West Africa.  Nigeria has historically absorbed most of Chad’s and Niger’s
cattle exports, while Burkina Faso’s and Mali’s livestock exports flow primarily to Ghana and
Cote d’Ivoire.  Despite the efforts of the importing countries  to develop their own livestock
industries, rapid population growth and low production capacity have meant that a sizable import
demand has remained, particularly for ruminants. 
Although official records of cattle exports are often of questionable accuracy because traders
often tried to evade export taxes (which were largely abolished in the 1990s), the evidence does
show that Sahelian exports were curtailed significantly when the European Union began
subsidizing frozen meat exports to coastal countries (Benin, Cote d’Ivoire, Ghana, Nigeria and
Togo) in the 1980s.  This led coastal countries to gradually substitute the more competitive
imported European beef for Sahelian imports.  The competitiveness of the Sahelian livestock
was undercut not only by the European export subsidies but also by the increasingly overvalued
CFA franc.  As a result, Sahelian exports to the coastal countries fell sharply.  For example,
officially recorded live cattle exports from the Sahelian countries to Côte d’Ivoire fell by 50%
between 1980 and 1990 (from 41,500 head in 1980 to 21,433 in 1990).
3.4.1 Impact of the Devaluation
Following the 50% devaluation of the CFA franc in 1994, the main challenge facing this
subsector was to reconquer its traditional regional markets by substituting for non-African beef
that was being heavily imported into the coastal countries.  The response was immediate after
price increases in coastal countries made Sahelian exports more competitive versus local
slaughter in the Sahel.  Offtake from Sahelian cattle herds was stimulated by remunerative
producer prices that resulted from the effective transmission of large price consumer increases for
meat back to herders.  Despite an increase in input prices, especially in intensive production
systems, the profitability of cattle production increased.  Following large sales of cattle
immediately after the devaluation, higher offtake rates could not be sustained and quickly22
7Offtake rates jumped sharply immediately after the devaluation, as herders sold older, less
productive animals from their herds.  Thus, the devaluation provided some relief to concerns
expressed prior to devaluation about overstocking and the resulting degradation of Sahelian
pastures.
8 Countries covered by the Council of Ministers of Agriculture of West and Central Africa,
an organization that is promoting regional trade.
moderated.
7
The analysis of European Union foreign trade statistics reveals that the volume of beef and offal
exports to West and Central Africa (CMA/WCA)
8
  decreased by 74% percent between1991-93
and 1995-97, while the value of those exports (in ECUs) dropped by 61%. These exports, which
represent two-thirds of EU meat exports to CMA/WCA during this period, dropped 23%
between 1995-1997.  The decline in European exports was due not only to the devaluation but
also a sharp decrease in European export subsidies starting in 1994.  
The sharp price increases for red meat in the coastal markets following the drastic decline in
European imports reduced coastal demand, especially in franc zone countries that also faced an
initial real income decline in urban areas as a result of the devaluation.  Nonetheless, although
total demand for meat declined in these countries, demand for Sahelian meat increased, as it was
now much more competitive with European imports.  At the same time, the devaluation also
depressed urban real incomes in the exporting countries, lowering domestic demand.  As a result,
a higher share of total Sahelian production was directed towards the coastal export markets, at
the expense of local slaughter.  For example, the share of total Malian cattle offtake going to
exports jumped from 23% in the 1990-93 period to 42% in 1994-97.  In Burkina Faso, the jump
was from 40% to 55%. In absolute terms, in Burkina’s cattle exports increased 58% following
devaluation, while Mali’s jumped 85%, compared to the 1990-93 period.  At the same time,
domestic cattle slaughter dropped 11% in Burkina Faso and 18% in Mali.
3.4.2 Issues for the Future
Even though Sahelian exports have not completely compensated for the decline in non-African
meat imports into coastal markets, the devaluation, the reduction of European beef subsidies and
creation of compensatory import taxes, have nevertheless contributed to the recovery of Sahelian
livestock industry and the recapturing of market share in Ghana and Côte d’Ivoire.  Significant
potential exists in both domestic and regional markets to increase livestock production, but the
threat of extra-African imports means that the Sahelian countries must be price competitive.  In
other words,  Sahelian countries will not be able to meet this demand without productivity
increases in the subsector.  If there is little productivity growth, domestic production may become
increasingly focused on local markets (which benefit from some natural protection due to their
landlocked nature), as export markets are increasing lost to others.  In fact, recent analysis of the
livestock sector in Mali reveals that with current rates of population growth and only modest23
9 This section is based extensively on Horemans, B., The State of Artisanal Fisheries in
West Africa in 1997. Programme for the 1998 Integrated Development of Artisanal Fisheris in
West Africa, Cotonou, Benin. 47p., IDAF/WP/122.
increases in per capita income, domestic production will be unable to meet growing domestic
consumer demand in the next ten years (Metzell, 1997), let alone export to other countries.  In
reality, if prices are sufficiently high in the coastal countries, Sahelian livestock may continue to
flow to those markets, but at the expense of domestic consumption.  
There are already some indications that recent changes in trade policies may lead to some erosion
in the demand, at least  in the short run.  For example, the imposition of the UEMOA’s common
external tariff in January, 2000, has reduced the rate of protection of West African poultry
producers, leading to an increase in poultry imports from the EU.  These imports may constrain
demand both for live poultry exports from Burkina Faso and Mali to Côte d’Ivoire and Sahelian
cattle exports, as the cheap poultry parts substitute for beef in coastal consumers’ diets.
The potential for higher productivity growth in livestock lies primarily in more intensive agro-
pastoral areas (such as the cotton zones across the Sahel) relative to pastoral zones where range
biomass available for livestock feed is a limiting factor.  Some recent analyses (e.g., Metzell,
1999) suggest that the financial profitability of both large and small scale fattening enterprises
increased strongly following the devaluation (Metzel, 1997).  Yet policies to improve livestock
transport and reduce the transaction costs of the trade are needed for these potentials to be
realized.
3.5   Fishing industries
9
Artisanal fishing is an important economic activity in Cape Verde, Gambia, Guinea-Bissau,
Mauritania and Senegal.  In Senegal, the largest producer of fish among the CILSS countries, the 
industry grew at an annual real rate of 3.5% between 1987 and 1998,  accounting for 2% of GDP. 
The local marketing of fish is largely run by women, increasing private enterprise opportunities. 
Furthermore, foreign fishing in these waters also helps increase the supply of low-valued fish in
domestic markets.  Total fish catch by domestic vehicles rose nearly 100,000 metric tons over this
period, more than 25%, from 388,000 tons to 487,000 tons
In general, policy has favored the development of artisanal fishing; usually, foreign countries are
given fishing rights in waters outside of the range of the artisanal fisherman.  Due to the break up
of the former Soviet Union, production by the Russian Federation fell approximately 1.3 million
tons, or 73%, between 1990 and 1994, reducing revenues to coastal countries and the supply of
low-valued fish.  There is limited institutional financing available, and the 1994 devaluation drove
up the price of one of the most important variables costs, fuel.  Senegal, Mauritania and The24
Gambia in particular have worked hard in recent years to improve hygiene and sanitation
standards, and this will help improve efforts to increase exports to the EU.  However, long
distances between producers and consumers, poor transportation and a lack of adequate storage
facilities increase the cost of marketing. 
Despite these constraints, there is much opportunity in the industry, as evidence by the Maximum
Sustainable Yield shown in Table 11.  Only Senegal produces near-capacity in fishing.  Not
surprisingly, Senegal also has the highest per capita consumption among these countries. 
Mauritania clearly has the most potential to expand fishing, operating at less than 4 percent of
total capacity.  Fish exports in 1997 (Table 12) accounted for roughly 20% of total exports of
goods and services from Mauritania.  To the extent that fishing is under-exploited in many of
these countries, the continued development of this sector can provide increased foreign exchange
earnings, new sources or protein and increased employment for women.
4.   DETERMINANTS OF PAST AND FUTURE PERFORMANCE - STRATEGIC
LEVERS CONTRIBUTING TO PAST PERFORMANCE AND FUTURE
GROWTH
In evaluating the relatively high performance of the five subsectors just discussed over the last 30
years, three factors stand out : effective demand for the product;  subsector coordination and
institutional evolution; and investment. The manner in which actions by the public and private
sectors affect these three determinants will strongly influence the incentives, risks, profits and
subsequent investment decisions of economic actors.  These decisions will subsequently exert a
strong effect on each subsector’s potential to grow in a sustainable manner and to raise actors’
incomes, stimulating  capital accumulation critical for generating faster growth and reducing
poverty.
4.1.   Effective Demand
All of these subsectors have prospered at different times throughout the last 30 years largely
because of strong effective demand for their products, most often as exports or as import-
substitutes. Effective demand refers to a situation in which demand for a good is backed up with
resources to pay for them.  Developing such externally driven effective demand is important in a
region where non-tradable products - bulky or perishable items, such as millet and sorghum - that
are seldom traded internationally and which have no tradable substitutes, make up a large share of
the agricultural sector and where low incomes domestically have limited consumer purchasing
power.   In recent years, as the preceding sections have discussed, in certain countries, products
once considered non-tradable (e.g., maize, millet, potatoes) have begun flowing across borders in
a growing regional market.
For all five subsectors, growth is increasingly being driven by international exports,  trade in25
regional markets and increased competitiveness vis-à-vis imported products on local markets.  
Cotton lint, groundnuts and groundnut oil are sold on the international market.  Livestock exports
have picked up on coastal markets.  Trade in horticultural products has also expanded within the
region, joining the limited seasonal export production of certain fruits and vegetables to non-
African markets.  And intra-regional trade in Sahelian-produced rice and maize has grown beyond
traditional border exchanges, as these products increasingly substitute for imports from outside
the region . 
All five subsectors have experienced periods in which lower market prices or stagnant
productivity and cost inflation have reduced their competitive edge, diminishing their profitability
and dampening incentives to produce.  In general, the CILSS countries lack institutional
mechanisms to foresee and plan for such contingencies, leading to the use of short-term band-aid
measures, such as temporary trade barriers, to respond to crises as they arise. This approach,
while at times successful in temporarily improving the situation, prevents implementation of a
structural response to regain competitiveness based on improvements in productivity.   The ad
hoc approaches used in the past ultimately threaten subsector profitability and the incomes of all
the actors who depend on a viable and reliable market for their livelihoods. 
The previous discussion of the five subsectors showed that their competitiveness is strongly
determined by productivity growth in the entire range of operations (production, processing,
storage, transportation) needed to bring the product to market at a lower cost than that of
competitors.  Trade and exchange-rate policies of  Sahelian countries as well as those of their
competitors are also critical determinants of their competitive positions in the given market. 
Being able to consistently produce a high quality product with the characteristics desired by
buyers in the market also plays an important role in gaining market share. 
Among the different products discussed in the preceding section, approximately half are traded
with minimal valued added (livestock, maize, horticulture), with the other 50% (cotton,
groundnuts, rice, fish) undergoing some form of processing.  For those products traded in their
unprocessed state, productivity improvements must focus on lowering the costs of production and
marketing, most notably the transportation sub-component. For the processed group, increasing
the performance of the processing stage is an additional area where productivity enhancements
can lower cost.  In the three cases for which data were presented (groundnuts, cotton, rice), we
saw that their competitiveness was strongly determined by how the processing sector performed. 
For a variety of reasons (capacity underutilization, mismanagement, fixed cost inflation), the
groundnut and cotton sectors witnessed a sharp rise in processing costs in recent years, raising
total unit costs to a level at which they could not profitability compete in their markets. As
mentioned earlier, the subsectors responded with minimal actions while they rode out the market
downturn (even if the downturn was their own making).  In the Malian rice sector, on the other
hand, when faced with a deteriorating situation, the government and donors opted for structural
reforms, implementing measures that eventually led to a more dynamic, cost-efficient subsector. 
In addition to these five subsectors, opportunities to sell new products (i.e., diversification) may26
result from changes in policies, increases in effective demand in certain markets or improved
competitiveness gained through improvements in productivity.  Efforts by ECOWAS and
UEMOA to develop a unified regional market and effectively apply WTO trade agreements will
increase competition both within the region and outside.  The effective application of these
measures will increase opportunities for certain commodities, but also introduce Sahelian products
to greater competition.  But exploiting such markets will require the CILSS exporters to put in
place systems to assure that quality standards in the import markets (e.g., ISO standards) are
consistently met.  For example, changes in EU regulations governing chocolate production may
open opportunities to shea nut butter producers, but only if efforts are made to produce a
competitive, consistent quality product.  Recent legislation in the United States to allow tariff-free
access for African textiles to the American market may present opportunities to increase value
added industries in cotton producing zones. Increasingly integrated and very competitive global
vegetable oil markets may require Sahelian countries to reexamine the economic costs of their
domestic industries (groundnut, cotton) to determine if oil production is the most profitable use of
the base product (cotton seed, groundnuts).  A comprehensive review of the regional vegetable oil
market may also offer insights into the potential for expanding national or regional production of
sesame or corn oil. 
Trade in millet/sorghum and cowpeas, which have historically been non-tradeables in the region
with minimal effective demand and trade in other countries, appear to have increased between
some countries in the region. While largely undocumented, Nigerien cowpea exports to Nigeria
have apparently increased in recent years, while Cote d’Ivoire represents a growing market for
exports of millet and maize from Burkina Faso and Mali.  Higher effective demand in regional
markets for goods that are non-tradeables outside the region (but tradable within) may offer
opportunities for further expansion. 
Maintaining a quality, competitively-priced products in national, regional and international
markets characterized by increasingly tough competition depends strongly on coordination of the
production, processing and marketing functions of the actors involved in bringing the product to
market.  Effective subsector coordination of public and private actions is critical to remain
competitive in regionally- and globally- integrated markets.  Improved information systems,
reliable contract enforcement, and transparent information about planned government actions
(e.g., planned food aid imports) are all crucial to improving subsector coordination.
4.2.   Subsector Coordination and Institutional Evolution 
Coordination of the different functions and actors involved in a given subsector is a second key
ingredient to the past successes of the aforementioned subsectors.  Subsector organization in
general, and the respective roles of public and private actors in particular, will figure prominently
in the way each subsector responds to changing market conditions.  Commodity subsectors
involved with export crops such as groundnuts and cotton or with rice imports have traditionally
been organized around large, autonomous parastatals that coordinated and implemented almost27
the entire spectrum of functions from research and farmer extension services to processing and
marketing.  Other subsectors, such as livestock and horticulture, are characterized by relatively
minimal state involvement.  This section examines some of the key issues related to the
organization of subsectors and the respective roles of public and private actors that will determine
their ability to compete in national, regional and international markets.
4.2.1 The Process of Restructuring Commodity Subsectors
Over the last twenty years, insufficient efforts to hold down cost inflation and inadequately
developed mechanisms to deal with fluctuations in world market prices and competition from
international competitors led to large financial losses in parastatals involved in the production,
processing and marketing of export commodities.  These events have triggered concerted efforts
to reflect on the most effective manner to organize commodity subsectors and in some cases have
prompted a series of reforms aimed at reducing the role of the state in favor of greater
participation of private actors.  
This process which continues today in several subsectors has often been very slow and politically 
charged, as entrenched private and public interests resist changes that threaten the status quo and
endanger their interests.  Notwithstanding the difficulties of overcoming political opposition to
organizational changes in key subsectors, such change is vital.  Failure to find effective
alternatives to past modes of subsector organization that have shown they cannot sustainably
produce and market competitive products will have drastic implications for government finances,
economic growth and rural households’ well-being.  Reform efforts need to focus on determining
the best way of organizing individual and collective action to improve the productivity of the
different levels of the subsector, and the coordination among those levels, while taking into
account economies of scale and trying to avoid rent-seeking behavior.  In short, the challenge
isn’t simply a question of changing the system.  It involves determining the appropriate roles of
the individual and collective action and then empowering the relevant actors with the legal,
financial, organizational and technical resources needed to carry out those roles (Tefft, 1998).
The example of rice sector reforms in Mali underlines the need for comprehensive and sustained
efforts to evaluate and modify all the functions (production, processing, marketing) that affect
productivity and the ability to produce a quality, competitive product.  Continued work to
improve the performance of rural credit markets and input supply coordination remind us that
reforms and subsector coordination are not a one-shot event.  They demand continuous
monitoring of the interactions between policy changes, access to improved, cost-effective
technologies and flexible, dynamic institutions as they shape the subsector performance. 
Whether or not restructuring temporarily disrupts the coordination between various levels of a
subsector and subsequently its performance depends partly on access to the capacity-enhancing
features (i.e. credit, input, information) that permit actors to carry out their functions.  
 
4.2.2 Input Supply and Credit
The previous discussion of the historical performance of the five top subsectors in Sahelian28
countries highlighted the critical role played by productivity improvements in raising actors’
incomes and maintaining subsectors’ competitiveness in their respective markets. At the farm
level, access to affordable inputs (fertilizer, pesticides, seeds, equipment, etc.) and a functioning
credit market to facilitate their acquisition are essential for raising productivity.  In the state-
managed sectors (cotton, groundnuts), parastatals handled input acquisition and distribution to
farmers, facilitated access to bank and guaranteed loan reimbursement.  Other subsectors
(horticulture, livestock), where state guarantees were not provided and private markets were little
developed, actors were ill-served.  It should be noted that the private sector input dealers have
largely satisfied the needs of horticultural producers, particularly in Senegal. 
As the state-managed subsectors move toward greater reliance of the private sector to provide
inputs and credit, the difficulties encountered by liberalized subsectors (e.g., Mali rice) in
effectively carrying out these functions will serve as examples of the importance of developing
coordinating mechanisms to facilitate greater access to high quality, affordable inputs on credit on
good terms and assure reimbursement to financing institutions and individuals. The reform
experiences of export commodity subsectors in other countries has shown that while it is
necessary to establish a body of commercial and contract law consistent with open market
conditions, finding practical solutions to the problem of deliberate default remains an issue. 
Private-sector/public sector initiatives, such as improved market information systems, commercial 
courts, and extension workers (affiliated with farmer organizations) with marketing and
production skills are critical elements of the solution (FAO, 1997).
The credit reimbursement problem is one of the many issues that must be addressed in the efforts
to develop viable financial services that serve all economic actors. Farmers and private sector
actors need access to the full range of financial services (i.e., savings, credit, etc.) if they are to
effectively operate in liberalized markets.  Access to savings facilities is particularly important for
actors to accumulate capital for productive investment.  Reform of the banking system, which has
traditionally been very reluctant to finance agricultural and agribusiness activities in the CILSS
countries because of their perceived riskiness, and the integration of all financial institutions
(banks, mutuals) under one regulatory framework could contribute to more responsive system.
4.2.3 Legal System
The problem of credit default serves as one example of the need to improve the reliability of the
legal system in the CILSS countries.  National governments and regional organizations need to
establish legal frameworks and judicial processes that will allow individual actors, organizations
and decentralized government organizations to regulate their sector and address problems as they
arise.  This may concern improvements in mechanisms for commercial contract enforcement as
well as procedures to resolve conflicts in animal movements and rules governing resource
allocation (Kahkonen, 1998; Metzel, 1997).  A newly-created regional trader’s network proposed
network bylaws that suggests the beginnings of a private contract adjudication process (APCAM,
2000).  Unless there is a system to reliably adjudicate commercial disputes, private sector actors
will continue to be reluctant to invest in the agro-food sector.  The perception is widespread in29
the CILSS countries that current procedures are too time-consuming and corrupt to be relied
upon.  A more reliable and impartial official dispute resolution system would also improve private
adjudication, as all parties would recognize that if they didn’t settle their disputes among
themselves, each party had the alternative of pursuing the matter in an impartial court of law.
4.2.4 Private Sector Lead, Public Support
In rethinking the respective roles of public organizations and the private sector in agricultural
commodity subsectors, public organizations will first need to reorient their thinking and their
actions away from directly managing and implementing development activities.  Instead, they must
develop their capacities to play a supporting role in which they provide a range of functions that
serve and enhance the ability of the private sector to perform in a market economy. The ability of
the public sector to reshape itself in this way may not be easy after more than thirty years in the
driver’s seat. 
Reform experiences in many countries have illustrated the importance of establishing private-
sector industry boards or inter-professional organizations to assume responsibility for and to
oversee the future direction of the subsector.  Composed of representatives from all the different
actors in an industry, such boards serve as the primary organizations with responsibility for
developing the subsector.  In no way does the existence of such an organization imply that public
agencies have no further role. On the contrary, experiences in other countries reveal that the
delivery of public service functions is very important for improving subsector performance.  
There is also a crucial role for the public sector to play in establishing the rules under which such
boards are formed in order to prevent them from acting simply as cartels that exploit the public.
In association with the industry boards or associations, public organizations provide many
essential functions in a market economy. First, public organizations are responsible for helping
foster the long-term development of the industry, assisting the board in market development and
assuring that competitive conditions exist and that rules and regulations developed by the industry
are respected.  Governments can assist in monitoring adherence to treaty regulations (e.g., the
UEMOA common external tariff and WTO regulations), laws and procedures that may affect
subsector performance both within a given country and in regional and international markets.
Market information is another crucial public good provided by public organizations.  It assures
that all actors have access to information news on regional and international markets so that they
are more accessible and transparent, especially  to small and new actors.
Public involvement in research and extension systems is also very important.  Publicly funded
research organizations can play an important role in assuring that research is conducted in areas
that may lead to improved subsector performance (i.e., technology, market analysis) but for which
private sector actors have no incentive to fund. Governments can also contribute in assuring that
research is demand-driven and by participating in public/private partnerships help facilitate.  30
Public extension systems for production and marketing support to farmers and actors may also be
needed where the private sector is not involved.  Deciding where public-sector involvement is
desirable needs to be carefully analyzed, because some areas may be poorly served by the private
sector because it makes no economic sense to produce certain goods and services in those areas. 
In other cases, however, there may be legitimate economic and social reasons to foster production
of certain commodities in an area, but the nature of the goods and services involved may make it
difficult for the private sector to capture the benefits from doing so.  For example, although input
suppliers and export traders provide extension services in some countries where subsectors have
been liberalized, this is often limited to their area of activity, where they can directly capture the
benefits of their actions. 
Establishing mechanisms for quality control of inputs and outputs is arguably one of the most
important factors affecting subsector performance and for which the public and private sectors
must collaborate.  The capacity to produce quality products that satisfy market demand results
from a myriad of decisions and actions from varietal research to export classification. 
Experiences in Senegal’s confectionary groundnut subsector reveal how a deterioration in quality
can very quickly hurt subsector performance. Governments must work with industry boards to
assess where quality improvement interventions are cost effective and price premiums could be
effective incentive to improving quality acceptable to exporters and markets.
4.3.   Investment for Economic Growth
Access to external investment resources has historically favored those subsectors coordinated by
government parastatals.  All others have traditionally relied on the savings and reinvestment of
private actors.  Ascertaining the scale of this investment for parastatals is complicated by the
accounting conventions of these organizations, which traditionally have been involved in a whole
array of commodity-specific as well as public service functions. There is relatively little detailed
socioeconomic data on reinvestment in livestock, horticultural and cereal subsectors.  One
noteworthy study in Mali on cereal traders’ investment patterns reveals that the private sector is
capable of mobilizing substantial resources (private savings for the most part) and reinvesting in
their businesses (warehouses and trucks) when they are convinced of the permanence of the
reforms (Dembele, 1994). 
Fostering future sustainable growth of these subsectors will require substantial public and private
investment in order to improve their productivity and competitiveness in national, regional and
international markets.  Several studies have estimated that investment totaling 33% of GDP is
required to generate real annual growth of 7-8%, the level needed to significantly reduce poverty
levels in Africa (ECA, 1998).  While no attempt is made to estimate financing requirements
needed to  increase incomes and sustain growth at these levels for the five subsectors, this section
discusses some of the issues that must be considered to generate investment in the region. 31
Additional investment in CILSS member countries could conceivably come from a combination of
domestic savings and external resource inflows. Domestic savings can be generated in both the
public sector through lower consumption and fiscal discipline and from private individuals and
organizations through higher incomes and increased savings.  External investment can come from
foreign direct investment, return of capital flight and foreign aid.  
Attracting external foreign direct investment or the return of capital flight has been the subject of
countless studies. While numerous factors have been identified as important determinants of
external resource flows, investors’ perception of risk and the ability to earn and keep their returns
in a given country or zone appears prominently at the top of every list.  Improving investors’
perception and reducing their  risks depend on several factors.  These include:
& Effective domestic economic management and macroeconomic stability
& Developing a legal system that protects firms from expropriation or government
repudiation of contracts and that has effective systems of adjudication, arbitration and
alternative dispute resolution and predictable contract enforcement
& Reliable communications, energy and transport infrastructure 
& Efficient system for input inputs. [Eager documents].
Satisfying these criteria to attract the level of investment needed in the Sahel will not take place
over night.  It will involve the establishment of new institutional structures, new ways of doing
business and substantial investment from governments and donors.  Given the delays in making
these changes, the source of increased investment in the future will most likely come from
increased private savings generated by higher incomes earned in profitable agricultural enterprises. 
In addition to creating the incentives and enabling environment needed to raise farmer and other
actors’ incomes, these actors must in turn use higher revenues for productive investment. Farmers
benefitting from higher profits after the devaluation, however,  used their gains to buy consumer
goods and improve their housing.  Very little productive direct investment by households has been
documented.  It should be noted, however, that significant communal investment in schools and
health centers has occurred in many of the cotton growing regions in the Sahel. Revenues
received by village associations from seed cotton assembly increased substantially following the
devaluation.  Construction of this social infrastructure represents important long-term investments
in human capital.
With regard to the purchases of agricultural material and draft animals, the studies reveal that the
majority of these purchases are made in  cash.  This finding confirms work in Burkina Faso that
found that non-farm income represents a large share of household’s cash income and has played
an important role in equipment acquisition (Reardon, 1995).  In general, the productive
reinvestment of crop and livestock revenues has been shown to generate the highest growth32
linkages in the rural farm and non-farm economy (Delgado et al., 1998)
The lack of farmers’ productive reinvestment in the Sahel has been constrained by two factors.
First, current consumption levels are low and have been repressed for a long time due to low
incomes.  This paper has highlighted numerous examples where low producer prices and weak
productivity growth prevent significant growth in incomes. Any increases in income are invested
in areas where the household’s demand is greatest (new housing, transport).  Second, the same
factors that affect foreign investment (unreliable contract enforcement, erratic pricing policies,
etc., also discourage farmers from reinvesting. 
5.   Conclusions
This paper has argued that higher incomes derived from productivity improvements in key
commodity subsectors play an important role in improving food security and reducing poverty in
the Sahel.   Previous sections have shown that expanding output through extensification is not
sustainable.   Higher incomes resulting from increased specialization and intensification of
production (e.g., rice and cotton) and higher demand from markets in neighboring countries
helps rural households gain access to more adequate food supplies than they would attain from
complete reliance on household cereal production.  This is true for households and for nations;
but efficient, well-functioning agricultural markets are essential to attaining food security
through market exchanges.  Farmers must be able to earn income from non-cereal activities
(sales of livestock, surplus food and non-food crops or non-farm activities) and be able to find
desired food products in local markets at affordable prices.  Profitable subsectors that generate
higher incomes contribute to capital accumulation and the productive reinvestment needed to
foster growth in Sahelian economies (Tefft et al., 2000).
Consistent growth in productivity and incomes in the agricultural sector in the Sahel has however
proven to be elusive over the last thirty years.  The subsectors identified in this paper (rice,
integrated cash crop/food crop systems, livestock, horticulture and fishing) through a mix of
effective policies, well-structured institutions and appropriate technology have exhibited a
potential to grow, expanding agricultural production and increasing incomes.  Assuring that these
subsectors continuing growing in the future will strongly depend on improved productivity that
allows them to remain competitive. 
This concluding section discusses the future process of agricultural policy formulation in the
region and summarizes the primary recommendations that result from the analysis in this paper. 
5.1   Agricultural policy formulation in an integrated West Africa 
The analysis presented in this paper has shown that future growth for many of the primary
subsectors is inextricably tied to expanded trade within the region, particularly with coastal
countries.  Many of the constraints impeding their future expansion in the region can only
logically be resolved through agreements with neighboring countries.  Tariff policy on agricultural
and transport inputs, legal structures required for increased investment, and expanded efforts to33
10Comprised of Benin, Burkina Faso, Cote d’Ivoire, Mali, Mauritania, Niger, Senegal and
Guinea Bissau.  Chad is a member of the central African equivalent, CEMAC.
develop markets for maize are but a few of the issues that can only be resolved at the regional
level.
For most of the CILSS-member countries, the West African Economic and Monetary Union
(known under its French acronym, UEMOA)
10 is responsible for monetary and economic
cooperation and overseeing the establishment of a regional custom’s union based on liberal trade
and tax regimes. As a supra-national organization, UEMOA has the legal authority and regional
courts of justice to implement and enforce treaties, policies and regulations agreed upon by its
members. 
In contrast to UEMOA, CILSS is a committee composed of member states in the Sahel, with a
mandate to make policy recommendations in the areas of food security and natural resource
management but without any statutory authority to enforce their effective application in the nine
countries.  Understanding this difference between the two organizations is very important in terms
of determining the most effective process for designing and implementing regional policies. 
Simply speaking, CILSS and UEMOA will need to develop an effective partnership that exploits
the relative strengths of each institution. 
After effectively coordinating the response to drought and environmental degradation and
managing food aid in the Sahel in the 1970s and 1980s, CILSS has gradually refocused its
attention and developed research and policy expertise in the area of food security and natural
resource management.  They have accomplished this by effectively collaborating with national
agricultural research institutions in member states as well as in coastal countries.  They are well
positioned to play a key role in providing empirically-grounded analysis of  food security and
natural resource issues that is critical to designing effective policies that contribute to improved
performance. UEMOA, on the other hand, does not presently have either the experience or the
capacity to provide this information. It does, however, have the teeth needed to make
recommendations become law.  A constructive partnership with CILSS and recommendations
resulting from their consensus-building, participatory approach will only serve to strengthen
UEMOA’s ability to pass and implement policies that contribute to improved food security and
reduced poverty.
5.2   Recommendations
Attempting to make specific recommendations regarding what policies to change and where to
invest to generate higher growth in the Sahel based on a summary discussion of previous
performance, market opportunities and existing constraints may prove to be very misleading. 
Policy recommendations and investment decisions demand detailed financial and socio-economic
analysis at the actor level, a careful assessment of market opportunities and subsector constraints
and a specific plan of action.  Unfortunately, this document has highlighted the paucity of socio-34
economic data and analysis in many Sahelian countries.  Having said this, the above discussion
does highlight a few themes germane to the future development of commodity subsectors in the
region.
Competitive, profitable markets are a essential precondition for growth in commodity subsectors.
CILSS countries need to increasingly look beyond their borders to identify effective demand for
their products to drive their growth.  The recent declines in the cotton and groundnut subsectors
illustrate on the other hand the disincentive effect of variable, non-remunerative prices on their
performance. 
To compete in national, regional and international markets, subsectors need to be attentive to all
the functions that affect product quality.   Subsectors must develop mechanisms for identifying
and monitoring the type of products where demand is growing and the characteristics and quality
sought by buyers.
With the private sector taking on a more central role in implementing most subsector functions,
and the public sector called on to provide critical support services, monitoring and oversight
functions, their respective roles need to be more clearly defined.   Asking the private sector
(which includes farmers, farmer groups, traders, transporters, processors, etc.) to assume more
responsibility and ownership for the future development of their subsector will only take place if
the new institutional framework is transparent and roles are explicitly agreed to by all parties. 
Although every industry will need to specifically define these roles, experiences in other countries
have shown that public organizations must work with private sector representatives (industry
boards) to assure that public research and extension and market information are demand driven,
financially sustainable and responsive to subsector requirements.  Innovative public-private
partnerships in these areas have been used by many countries in carrying out these functions.
Public organizations will need to pay special attention to monitoring the ability of all subsectors to
assure that actors at all socio-economic levels have access to the capacity-enhancing resources
needed to improve their performance. 
Transportation and communication infrastructure are also critical factors that determine whether
private actors can respond to effective demand for a product in a given market.   Underdeveloped
infrastructure is undoubtedly the primary constraint to development of sustainable, economic
activity in the northern parts of most land-locked countries in the Sahel. 
Surveys of private sector actors reveal that their number one complaint is the lack of affordable,
quality inputs (fertilizer, seed, veterinary services, animal feed, pesticide, truck spare parts, fuel,
equipment) supported by an efficient credit market.
5.3 Final word35
This list of recommendations is very similar if not identical to those that have graced the pages of
Sahelian development reports over the last thirty years.  The only difference may be found
between the lines in the relatively greater opportunities available today for Sahelians in some
countries to be party to the debates over their implementation. Sahel 21 called for all Sahelians to
participate in defining a vision for their future development.  Economic growth, higher incomes,
improved food security and reduced poverty all call for greater participation of people and
institutions from all ranks of civil society. 36
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Table 1
Real Gross Domestic Product Annual Growth Rates
(constant 1995 US$)









Burkina Faso 3.5 4.4 1.1 2.0
Cape Verde
a 4.4 3.3 2.4 1.4
Chad 1.9 4.5 -0.6 2.1
Gambia 3.8 2.1 0.3 
† -0.6
Guinea Bissau 2.9 -1.7 0.1 -4.3
Mali 2.2 3.8 -0.3 
† 1.6
Mauritania 1.5 3.6 -1.2 1.5
Niger 0.9 3.6 -2.3 0.9
Senegal 2.4 4.0 -0.4 2.1
Source:  World Bank Africa Database, 2000.
Note:  1994-1998: average of yearly changes
a Cape Verde growth rate based on 1980-98 data.
† - not significant at .05 level41
Table 2
Change in Real Agricultural GDP Growth Rates
(constant 1995 US$)














Burkina Faso 2.6 2.2 0.3 0.5 33 0.8 4.8
Cape Verde* -5.9 -2.2 -7.7 -2.6 12 -5.8 8.4
Chad 2.0 8.8 -0.4 5.2 40 0.4 0.9
Gambia 1.3 1.7 -1.9 -2.2 27 -1.6 -4.7
Guinea Bissau 1.5 6.6 -1.4 -0.2 62 -0.8 4.5
Mali 3.4 5.2 1.2 1.6 47 1.8 7.6
Mauritania 2.2 3.9 -0.4 1.4 25 2.4 9.9
Niger 1.0 3.1 -2.3 2.7 41 -1.8 -0.6
Senegal 1.0 3.9 -1.7 0.1 17 -1.1 -0.7
Source:  World Bank Africa Database, 2000.
Note:  1994-1998: average of yearly changes
a Cape Verde growth rate based on 1980-98 data.
Agricultural labor productivity: agricultural value added / labor force in agriculture:
† - not significant at .05 level42
Table 3









Burkina Faso 4.9 3.4
Cape Verde* 6.5 -28.6
Chad 2.7 2.1
Gambia 5.1 -6.6
Guinea Bissau 3.8 
† 6.6
Mali 4.9 2.0




Source:  World Bank Africa Database, 2000.
Note:  1994-1998: average of yearly changes
a Cape Verde  based on 1987-97 data; Guinea Bissau based on 1982-97; .Gambia based on 1971-97.
Agricultural labor productivity: agricultural value added / labor force in agriculture:
† - not significant at .05 level43
Table 4 
Growth in Population: 1970 - 1998






Burkina Faso 2.4 6.7 1.8 1.8 86 -0.4
Cape Verde 1.5 6.0 -0.1 
† -0.1 54 -1.7
Chad 2.5 4.6 1.6 1.9 79 -0.6
Gambia 3.5 6.2 2.8 2.7 74 -0.6
Guinea Bissau 2.8 4.3 2.4 2.4 80 -0.3
Mali 2.5 5.0 1.7 1.8 76 -0.6
Mauritania 2.6 7.5 -0.1 0.4 55 -2.0
Niger 3.2 6.1 2.7 2.7 83 -0.4
Senegal 2.8 3.9 2.2 2.2 59 -0.5
Source: World Bank Africa Database, 2000.
† - not significant at .05 level44
Table 5
Changes in Cereal production per capita
Country-
indicator














1.6 -6.5 4.5 2.3 1.7 1.5 0.9 -2.9 0.3* 6.0
Cape
Verde*
8.0 -4.2 7.6 2.2
Chad -0.3 
† 8.2 6.2 10.1 -1.5 3.8 -0.3 
† 8.3 1.6 
† 0.3
Gambia -1.6 -1.7 1.5 
† 12.0 1.1 
† 4.2 -0.1 
† 16.3 -5.3 6.2
Guinea
Bissau
2.3 -0.6 2.5 -8.1 3.9 2.2 2.5 7.4 2.7 -2.2
Mali 1.1 -2.9 4.5 2.1 0.2 
† -3.0 0.8 -8.1 2.4 4.5
Mauritania 3.5 -0.4 0.5* 38 -0.2 
† 40 1.7 
† -9.0 12.5 15.4
Niger -0.3 -2.3 -5.1 50 0.1 
† 4.1 -1.1 8.7 0.3 
† 5.3
Senegal -1.0 -8.2 0.9* -7.9 -1.7 -2.3 -1.7 1.6 0.5 
† 11.8
Source: Total Cereal - World Bank Africa Database, 2000. Individual cereals - FAO data base, 2000.
† - not significant at .05 level45
Table 6
Cereal yields 1970-98
Country/indicator Annual yield growth rate Average yield 1993-1998
Maize Millet Rice Sorghum Maize Millet Sorghum Rice
Burkina Faso 3.2 2.3 3.3 2.1 1420 663 805 1927
Cape Verde -0.2 
†
Chad -1.7 -1.1 2.7 0.8 1147 419 668 1448
Gambia 0.7 0.0 
† 0.6 
† 0.7 
† 1275 1001 951 1308
Guinea Bissau 2.0 2.6 4.1 2.1 974 876 932 1900
Mali 1.7 -0.1 
† 2.6 0.7 
† 1362 649 866 1705
Mauritania 2.2 2.3 
† 2.7 3.1 717 261 555 3712
Niger 1.8 -0.2 
† 1.3 -3.7 1053 367 182 2056
Senegal 1.1 1.0 3.4 -0.2 
† 998 606 796 2279
Source: FAO Statistical Database, 2000.
† - not significant at .05 level46
Table 7
Growth rates 1970-98
Country/indicator Area planted  Production 
Maize Millet Sorghum Rice Maize Millet Rice Sorghum
Burkina Faso 7.2 4.4 3.6 2.9 4.0 2.1 1.5 -0.4 
†
Cape Verde 9.1 9.4
Chad 8.7 1.0 
† 2.2 4.1 10.4 2.1 1.4 1.4 
†
Gambia 5.0 4.6 3.4 -1.8 4.4 4.6 2.7 -2.4 
†
Guinea Bissau 5.3 6.7 5.2 5.5 3.2 4.1 3.1 1.4 
†
Mali 6.9 2.6 3.2 4.8 5.2 2.6 2.6 2.2
Mauritania 3.1 2.4 





† 3.3 2.1 3.5 -3.7 3.5 5.8 2.2
Senegal 3.4 1.1 
† 1.1 
† 3.3 2.5 0.0 
† 1.3 -0.2 
†
Source: FAO Data base, 2000.
† - not significant at .05 level47
Table 8
CILSS Trends in Production, Area and Yield for Major Commodities
1984-1998
Commodity Production (kg) Area (ha) Yield (kg/ha)
Millet-Sorghum 0.0% 0.0% -0.1%
Maize 4.7% 2.7% 2.0%*
Rice 5.7% 2.3% 3.4%*
Cotton 4.4% 6.1%* -1.6%
Groundnuts 6.3% 5.3% 1.1%
Cowpeas 9.7% 8.8% 0.9%
Sesame 6.9%* 7.3%* -0.4%
Source: Agrhymet data base, 2000.
* Denotes statistically significant trend (p < .10)48
Table 9











Burkina Faso 7.5 -1.2 6.3 1.0 7.5 >50
Chad 2.9 1.1 3.6 0.5 5 >50
Mali 8 0.4 8.2 0.9 10 >50
Senegal 10 1 3 5
Source: INSAH, 1998.49
Table 10
Trends in Production, Area and Yield for Rice
CILSS 1984-1998
Country Production (kg) Area (ha) Yield (kg/ha)
Burkina Faso 9.3%* 4.3%* 5.0%*
Cape Verde NA NA NA
Chad 16.6%* 12.7%* 3.8%
Gambia 14.6%* 12.2%* 2.4%
Guinea-Bissau 6.2%* 8.6%* -2.5%*
Mali 12.4%* 6.7%* 5.7%*
Mauritania 5.6%* 6.2%* -0.6%
Niger NA -15.2%* NA
Senegal 0.8% -0.2% 1.0%
NA = Not available; not enough data to estimate compound growth trend
* Denotes statistically significant (p < .10)50
Table 10A: Trends in Production, Area and Yield for Groundnuts, CILSS 1984-1998
Country Production (kg) Area (ha) Yield (kg/ha)
Burkina Faso 7.6%* 4.7%* 2.9%*
Cape Verde NA NA NA
Chad 8.1%* 6.1%* 2.0%
Gambia NA NA NA
Guinea-Bissau 1.9% 0.0% 1.9%
Mali 8.1%* 7.8%* 0.3%
Mauritania NA NA NA
Niger 17.0%* 14.5%* 2.5%
Senegal -3.6%* -0.2% -3.3%*
NA = Not available; not enough data to estimate compound growth trend
* Denotes statistically significant (p < .10)
Source: Agrosoc/Institut du Sahel51
Table 11
Estimated Maximum Sustainable Yield (MSY), Per Capita MSY, 
Artisanal Catches and Per Capita Consumption, 1997
Country Total MSY (tons) Per Capita (kg) Catches (tons) Cons. (kg/pc)
Cape Verde 46,125 110 4,800 18.2
Gambia 152,400 150 30,500 18.1
Guinea-Bissau 245,000 240 52,000 5.4
Mauritania 635,000 275 22,300 16.8
Senegal 383,000 45 327,900 27.6
Source: Horemans, 1998.52
Table 12
Fishing Industrialization and Exports, 1997
Country Fishermen per Boat Motorization Exports (mill.US$)
Cape Verde 3.9 71% 1.7
Gambia 5.5 87% 6.9
Guinea-Bissau 3.9 25% 1.8
Mauritania 7.8 90% 167.3
Senegal 4.9 80% 165.3
Source: Horemans, 1998.